We report a 12-year-old lightning victim with right subcortical parenchymal and right lentiform nucleus haemorrhages documented by computed tomography (CT) and magnetic resonance imaging (MRI). A linear entry burn with an area of singed hair on the scalp was obvious. Neurological examination did not show any lateralized deficit. Cranial nerves were intact. A laceration on the right external auditory canal, elevated cardiac enzymes and electrocardiographic changes were also recorded. The boy was discharged on the sixth day. Prolonged loss of consciousness in lightning victims may suggest intracranial injury. Although brain CT can demonstrate intracranial haemorrhages, MRI is mandatory to show subcortical parenchymal haemorrhage in lightning victims. (Hong Kong j.emerg.med. 2009;16:172-175) 12
Introduction
Despite lightning strikes the earth more than 100 times each second or 8 million times per day, the lifetime risk is estimated to be roughly 1 in 3000 of being struck and 1 in 35,000 of being killed by lightning for an average person. 1 People are faced with this naturally occurring event since the existence of mankind. However, our knowledge in lightning injury is still very limited if we compare it with accidental contact with man-made electrical power, in which the first reported fatality case occurred only approximately 130 years ago. 2 Cardiac arrest is the main cause of death from lightning strikes, but neurologic complications are the most devastating for survivors. 3 We report a lightning victim with intracranial and intra-abdominal pathologies.
Case report
A 12-year-old boy was brought to a university-based emergency department from a far county after a lightning strike in an open field approximately four hours ago at an autumn noon in August 2008. His Glasgow Coma Scale (GCS) score was 12. He had a linear entry burn 8 cm in length with a 3 cm 2 area of singed hair on the scalp at the right frontotemporal region. Another partial thickness burn (approximately 8% of total body surface area, calculated with the rule of a palm size = 1%) on his chest was also present. Otorrhagia from the right ear due to a laceration on the external auditory canal was obvious, but the tympanic membranes and hearing were normal. The neurological examination did not show any lateralized deficit. The cranial nerves were intact. Cardiac, pulmonary and abdominal examinations were within normal limits except mild tachycardia that lasted for nearly a day. Other initial vital signs were within the reference range. Computed tomography (CT) evaluation of the head and abdomen were done on admission, revealing haemorrhagic contusion in the The liver enzymes (aspartate aminotransferase and alanine aminotransferase) and the cardiac enzymes (creatine kinase, creatine kinase-MB fraction and troponin T) were elevated but returned to normal limits gradually. The electrocardiogram showed sinus tachycardia for the first day. On the second day, the cardiac rate returned to normal but T wave inversion that lasted for two days occurred. The patient did not need intubation during hospitalisation. The periportal and perihepatic free fluid collection was treated conservatively. In order to maintain brain perfusion without exacerbating brain oedema, euvolemia was maintained using isotonic rather than hypotonic fluids. Phenytoin was initiated to prevent seizures which might be induced by the cortical damage. The patient was maintained on bed rest in order to avoid strenuous exertion and hyperthermia. The patient's GCS improved to 15 on the second day. When communication was possible, it became evident that the boy had a retrograde amnesia. The patient was discharged on the sixth day. On follow up one month later, the free intra-abdominal fluid resolved. Complaints of sleep deprivation, memory impairment and chronic pain of the upper extremities persisted.
Discussion
Lightning may cause harm in several ways. These are direct strike, contact injury, side flash, ground current (step voltage) and blast injury. [1] [2] [3] For lightning injury, damage to the organs differs according to the path of the electrical current through the body. 4 However, the actual path of the current can only be estimated in most of the patients as there may be absence of entry and exit burn wounds. 5 For our case, there was an entry burn on the scalp and the affected organs were the head, heart and liver. The probable current pathway was head-to-foot.
Lightning victims generally suffer from transient mental status changes; and prolonged loss of consciousness may suggest intracranial injury as it was in our patient. 4 Striatocapsular haemorrhages are seldom seen and they mostly occur as a result of hypertension (91%) or chronic alcoholism (4%). 6 Haemorrhage in the lentiform nucleus (as in our case) is classified as "middle type" which receives its blood supply from the medial lenticulostriate artery. 6 It occurs with a prevalence of 7% among all striatocapsular haemorrhages, and the haematomata are usually moderate in size and with good outcomes. 6 For CT/MRI findings of electrical or lightning injury patients, nearly one third were rated as abnormal. 2 The most common intracranial pathologies are post hypoxic-ischaemic encephalopathy, cerebral oedema and intracranial haemorrhage. 7 Cherington mentioned that lightning caused intracranial haemorrhages in two locations, namely the basal ganglia and the brainstem. 3 He suggested the reason as "...these loci are in the path of damaging current flow". 3 Ozgun and Castillo also attributed the finding to a similar mechanism in their case report. 8 In our case, only MRI, but not CT, was able to demonstrate the subcortical parenchymal haemorrhagic area which corresponded to the region where the linear entry burn occurred. As there was no cranial skeletal deformity detected, probably it was not the result of blast effect. MRI also gave clues that this small haemorrhagic area could not be the result of thermal effect because otherwise it would have damaged the surrounding tissues as well. Thus, our findings also suggested that the intracranial haemorrhage occurred by means of direct current flow. Brain MRI findings of lightning victims may show hyperintense white matter abnormalities on T2-weighted imaging which can be consistent with demyelination. 9 In our case, we did not observe demyelination because it may be a late complication.
In conclusion, prolonged loss of consciousness in lightning victims may suggest intracranial injury. Although brain CT can demonstrate intracranial haemorrhages, MRI is mandatory to show subcortical parenchymal haemorrhage in lightning victims.
